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Volatile energy
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2020 - 2026 total Li-ion battery cell demand in GWh

2020 top battery manufacturers market shares
in GWh

of the Rechorpeotie | Ty report. Yobe Develnppemens, 2021)

1200

® LG Energy Solution 1000 .';\"' — =-
#"
CATL 800 (')‘"~
_ £ = ‘
» Panmasonic < 600 - Zmob"lrv = 88%
0 - total market
2020 " BYD 400 =3 value in 2026
~430 GWh ===y
® Samsung SDI 200 o
m SK Innovation 0 —
2020 202 2022 2023 2024 2025 2026
® Others Electric mobikty @ Consumer electronics = Sttiorary battery 8 Others
, . y!WOLE
w— - |t’s AllAbout the Batteries
Batteries make up a third of the cost of an electric vehicle.
As battery costs continue to fall, demand for EVs will rise.
Cost for lithium-ion battery packs Yearly demand for EV battery power
$1,200 per kilowatt hour 800 gigawatt hours
1,000
600
800
Actual .
Estimates
600 400
ESTORAG
=STORAGE T
[ 200
Energy Solutions ; v
0 T LR TRURL T T 1 0 G T | T|.|.'“'|'|'

2010 2015 2020 2025 2030 2010 2015 2020 2025 2030
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Load Shifting Energy Arbltrage

1| OFF-PEAK TARIFF SHOULDER TARIFF

ENERGY

S IM
GENERATION ™ 4 PORTED
ENERGY
ENERGY .=
USE kW
12AM  4AM  8AM 12PM  4PM  8PM 12AM 12AM 4AM 8AM

DEMAND (KILOWATTS)

:STORAGE )
< Energy SOIUtionS ENERGY USAGE OVER TIME
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Frequency regulation — Venteea, France
Example : 2MW @ +/~ 5 mHz

ESS active power

2000 “T- . R iR 1
1000 '
Z 2 LAY v,
| 3 |
i !

/ 20 30

F4s
H

,:oq i 1. ot - i |
o 13 14 "% AL 0 aa
Time (minutes)

ESSresponseto ESS response to

increased frequency decreased frequency

Lite Is O Schneider
Electric
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Voltage curve before voltage regulation.

1.15 T T T T T T T T T T Node 2

~——Node 17

1.1

1.05F

)

Voltage curve after voltage regulati

Voltage(p.u

Voltage(p.u
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Improving Utilization with Virtual Transmission
A. Umited Utilization of Existing Transmission System
B. Enhanced Utilization of Transmission using Energy Storage

Traditional Approach E New Approach
LIMITED UTILIZATION ENHANCED UTILIZATION

X

-
A -
L I , L I "

C[é STOF POWER BACK-UP POWER BACK-UP
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Capacity Discharge Cycles
Application Requirement Classification per Year Applicable Technologies
Advanced Batteries,
- i - - Compressed Air Energy
Peak Pricing Arbitrage 4-6 hours Bulk Storage 200-400 Storage (CAES), Pumped
Storage
. . Advanced Batteries, CAES,
Generation Capacity 2-6 hours Bulk Storage 200-600 Pumped Storage
Transmission and distribution :
(T&.D) Asset Capacity 2-4 hours Bulk Storage 201-600 Advanced Batteries, CAES
, B . Ancillary/Power - Advanced Batteries,
Fréquency Regulation =15 mins Services LOG0=20,000 Flywheels, Ultracapacitors
.o . Ancillary/Power - Li-ion, Advanced Lead-Acid,
Volt/VAR Support 1= MINS services 1000720000 ¢\ \yheels, Ultracapacitors
Renewables Ramping/ 1-15 mins Ancillary/Power £00-10,000 Advanced Batteries,

Flywheels, Ultracapacitors
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MicroGrid Controller v Integrated Operation & Monitoring system

v High expandability of central control system
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Battery Clusters

Storage PCS

Air-Con o

EMS

Fire Fighting System

Power Distribution

Alpha-CS

Energy Solutions
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We customize ESS solutions for industrial applications:

# PCS: 250KW, 500KW, 1MW expandable to MWs

# Battery: 5.74kWh (1C) Module, 7.98 kWh Module (0.5C), LiFePO4 Chemistry
# BMS: Intelligent Battery Management System

# EMS: Intelligent Energy Management System

# Container :

If a container is applied, our standard ESS container includes the following facilities:
* Fire Fighting System

* Air-conditioning System

* Ventilation System

* Lighting System and Power Distribution System

Depending on the application, the maximum capacity in container would be different:
* 10feet_ 300kWh (1C)

« 20feet_ 600kWh (1C)/1.1MWh(0.5C)
 40feet_1.26MWh(1C)/2.5MWh(0.5C)



FLEXIBLE battery pack solution to meet all your C&| energy storage
Ipacity neads

M4&8112-5
The 1C battery solution

Small capacity modular with flexibility
High C-rating bottery solution

Energy capadty: 5.7kWh

Depth of diecharge: $0%

MNominal voltage: 51.2 WV

Operating voltage range: 48-576 W
Module connections: £-13 in series

Man. charge and discharge: T2 A {1Thour)
welght: 45kg

M3Ia210-5

The 0.5C battery solution
High energy density scolution
Cost effective solutlon

Emergy capacty: 8.1 kWh
Depth of decharge: $0%
Nominal voltage: 384 WV
Operating voltage range: 35-43 V
Module connections: &20 in series

-

Max. charging and discharging curent: 1054 {Jhowrs]
Weight: 62 kg

Battery Racks
22 8 -15613 EWh each rack

-

7

M&8240-5
The 0.5C battery solution

High energy density solutlion

Cost effective solutlen

Energy capadty: 11.5kWh

Depth of diecharge: $0%

MNominal voltage: 48V

Operating voltage range: 45-54 W

EQTORY/ oo comocions oo nsoie

Maoe. charging and discharging cumrent: 204 {2hours)

Enqu SOll  weiant10skg

10/20/40 ESS Contalner
Max. 2MWh in one container

C&I N'AND NDWNn 7w 0'anIn

A LARGE WVARIETY of battery storage racks or containar solutions to be
different scenarios in C&l installations

Perfect for Installation In rooms

228741 kWh (MaB112-5)
L£8.56-161.3kWh (M3B210-5])
Easy to parallel to MWh

Outdoor Battery Cablnet
Max. 103k'Wh each cabinet

Perfect outdoor solutions for remote areas

287 =103 kWh (M&8112- 8]
& - 9.2 EWh (M3I8210-5)
Easzy to parallel to MWh

A truly turn key ESS solutlion

Wieet: up to 300 kWh (1C]
Hteet: 00 W (1C] /1.3 MWh (0.5C])
A0feet: 1.6 MWh 1C ] / LIMWRI0.5C)




AC TXI DC T¥ NT19IN N1'AX NDYN N'XIA0IR
30 MWh 7w Nl 6 MWp 7w [7nn7 nxiaoaig

2. OMW PCS Container] [9.o0MW PCS Container|

HER | |
o | |
S - {
| 17,
DC Ty %
| |
| |
11100 5000 5000 11100

Note:

1. This drawing is for bidding.

2.Single battery cabinet size :1300x1300x2280mm (WXDXH ) Weight : 3.5T

3.2.5MW PCS Container size :12192x2438x2896mm(WXDXH), Weight: 27T
3.5MW PCS Container size :12192%2438x2836mm(WXDXH), Weight: 29T

4.0ne PCS corresponds to 16 liquid—cooled battery cabinets.




KWh 372 7w niT'n' Battery Rack

Production Specificaiton Battery Rack

Enerone No. Item Specificaiton
1 RatedEnergy 372kWh

......

2 Voltage Range 1164.8~1497.6

Product Specification 0852280-E  0852280-P """ 3 Rated Current 140A

Duration () h>2 1=h<2 4 . Recommended
’ . Operation Temp.

25+3°C

Nominal Capacity 372.7 -
Dimension 1,500*1,500*%2,280 |
Cooling Outdoor Liquid 6 Dimension 1300mm+*1300mm=2280mm

5 Humidity =95%, No condensing

7 Weight i ~3500kg

<spgggup~ @ 1EC IEC 1EC 8 EAppIication »’J\Ititu::iei =2000m
pae—re — — — ’ - Operation Temp. | Charging: 0°C~55°C

UL9540A  UL1973  IEC62619  IEC 624771 IEC 61000-6-2/4  feomciommrn RN ASCNATGING: 2207 =80TC
LVD EMC 10 IP rating IP55

FSTCJI\I‘\\JE 4
(En%gySolutions




500-2500kwp D'NI2A D'7950N2 D'Y'MAN

PCE 9587A Porameders wifiow Isolation Transfomer SE20LWE 150000

PCE-3557A-630 PC5-B55TA-1000 PCE-S56TAAZE0 PC5-056TA-1500

mmwwm 600 - 8BS0 50 - 1600 a5 - 1500 10860 - 1500
Max. DC inpart ot {A) 1165 124 1375 15
DC woltage ripple = 1%
DC cusment ripple =%
AL Side
Nominal cartput power [KW) [20] 1000 1250 1500
Man. AC posws [KMA]} =a 1100 1375 WEE
Nominal cpsrating voltage (V) 0 550 2] 0
PCS-9567A ’M“E Oparasng vaitage range (V) 3e0- 4z 48t - €06 B4 - 728 621 - 758
a Preet] s Max. AC oulput ourrent [A) 1080 Hea 1203 13m
Power Conversion System M ‘ : Moo . -
Oparating troquancy {Hzj &5 - 55 /55 - B5
Todal harmonio distortion rris =3%
Hominal power facior =088
Pioswesr facior range 0.5 [Leading] - 03 (Lagging]
[ 3 Max. emicancy =% 985% =|T% 5%
1| o Connaction Frases 3
[ System Parameter
Waight [kg) 1400 1500 000 150
Diinrsares foeres. (W x H x O {mim] 1400 8 2,960 ¥ 700 1800 x 2100 x 70O 1500 x 2080 & 200 1600 x 2000 X 800
Cooling method ‘Tompesiture-conimlied foroed air cooling
Max. oparating altitude OO0 [>3000m derating)
Esodatkon mathod Transiormeriess
Plug & play containerized power ity lsmymmt [T} -
conversion system adapted to client Ermimnmant ity - 1007%, Weh addonal hasting device
specifications and standards Frataction less! fPea
Display LCD
Communication method GAN /5485 | RME | Oplical fiber
Supporied prodooal CAN T Modbus | IECS08T-103 / IECK1B50

£ STORAGE ) — T

ACSPD i PR
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PCS-8812PB

186kW/372kWh

Liquid Cooled T

Energy Storage Cabinet

NI71YUN NAXR NIDYNT NYXIA0)I7
372 Kwh/186 Kwp

REX

Safe & Flexble

o Smghs diser contrd, no pavalld comnection s DC side, beex shorcrost
curmant

= Highly intogratod cabinet for 0asy Fansportason and install son

« The ESS catinet is ndopondont to realze highor safaty

* Agvarces celHevel tomporature control enseres koger batery cych e
and mgtar aficuncy

High EMciency
* Seeart baukd coodng ensives higher aficioncy and lnger tatery oyde Me
* Advarcod Preadeee] PCS oA Max, cor Y D0 9%

Smart & Friencly

» Pudbmrteg Paring sywieen for corrol induding
grid-foming

* |EC-51260 protoccl, me-evel reeponae Smo

* Fauk rwoord enables fauks b ana anah

High Integraton

* Ligekt cocled PUSE Dastery, with high protecson claes of J908

. dewign AL wdy and easy sy
A PAnsIon

o Foourydult modular Sasgn, sonal footodnl, igh power and onengy
dermaty

PCS
+ A
-—
£
— ~ |c_

aanss

Liquid Cocling System

brannn

Mad. AT Cument
Aated Vo kage
Wil g Rangs

Fropuancy Rargs
Max. THD of Carran

Charging & Dischergimg Swites Ties

Prraanr Factor
Powser Facicr Bangs
AL Connestion Prasss

HmensionW=2H=0}

Cycle Life
Wiliiege of Ausiliary Power

Baltory Data

T 732

13313
T E-1497.8
17
AL Sl Dots
(L]
208
156
178
[r= ]
AT TR
51 B
£E-55 F BEES

FFzzssii

= 3% fal rorstinel powar
iR
= (190
11
5 pharsess O wres
Sywiem Data
=gk 500
imm} a0 = A0 = N30
B2
[tierea} S0y D OiD B0 ECL BIF)
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3.5MW/7MWh Modularized Liquid cooling BESS PCS-8812PB
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Power quality
Improved grid resilience

_Hon energy 2

Energy management
Decouple generation from demand

Discharge duration
seconds minutes

VOH?QE and frequency Spinning reserve Load leveling
regulation )
’ Uninterruptible Power Peek shaving
Transient smoothing Supply (UPS) Energy trading

. Island operation
Reactive power control Black-start

Integration of RES
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Residential

3kwW - T0kw

»

SMILE-B3

SMILE-B3-PLUS
SMILES
SMILE-SEH-HY
SMILE-TIO-MV

SMILE-EVCTIT

(gn wif sulficient

?”'5 odular Sattercy

4 ntelligent contrul

B any Ulespan

.(__!.‘ Ivgant design

Law inslaiation

J4(7 mooitoring

e
._ I

AMILE-BY-LPUS

Tasl reapanie

Yirtual Fomer Plest
(VPP readty

-

SMNiLE-S5-MV

Lawy o Tramapant

Uinderrepind
Pawar Supply (UPRS)

r

»

SMILE-TIO-HV




]
STORION
SMILE'T 10 Alpha-css
Model Storion-SMILE-T10
System Specification
Nominal OQutput Power 10 000 WA
Max. DC Input Power 13 D00 W* ‘ 12 000 W**
Capacity Range 11.5 kWh ~ 23.0 kWh (90% DoD)
Battery Chemistry LFP (LiFePO4)
IP Protection IP21 {Indoor) / IP65 (Outdoor)
Warranty 5 Year Product Warranty, 10 Year Performance Warranty
Inverter Technical Specification
Model SMILE-T10-INV Max. AC Qutput Current 16.5A
Max. PV Input Current 125/125A% [125/22A4 Max. AC Input Current 22T A
Max. PV Input Voltage 1000 V* | 600 V** Output Power Factor |la::;ﬁb‘;|::;nzf
Max. Short Current 162/152A* |1521276A  Backup ups
MPPT Number 2 Display LCD {in HvsD058)
MPPT Voltage Range 200~850V* | 200~550v=  Humidity 15% ~ 83% (No Condensing)
Start-up Voltage 180V Dimension (WXDxXH)  810x238x808 mm* | 610x 238 x 865 mm™
g]asj:;hg?gai?gmgljrrent 25A Weight 40kg
Phase Three-Phase Grid Regulation %ﬂm ‘ ASINZS 4TTT 2™
Rated Voltage 400/ 380V Safety IEC 62109-1&-2, IEC 62040-1
Rated Frequency 20/ 60 Hz EMC E:g:gggi:é;z{:ge; !2‘;
Battery Techi Specification
Module Model M4856-S
Module Capacity 29 kWh
Module Nominal Voltage 512V
Operating Temperature Range -10 °C ~ 50 *C***

Module Weight

42kg

Module Dimension (W x D x H)

610 x 236 x 303 mm

Cycle Life

= 6000

Max. Charging/Discharging Current
High Voltage Control Box Technical Specification
BMU Model

56 A (1C)

HV50056

DC Voltage Range

179 ~ 463V

Nominal Output Current

56 A

Battery Modules Connection

4 ~ B M4856-S in series

SMILE-T10: 10kW / 11.5-23 kWh

(1) SMILE-T10-ESS

Hybrid inverter

Max. PV input 13kWp /12kWp* DC. (2ZMPPT)

Max output power 10kW. 3 phase.

it e

610 x 236 x S05mm / 810 x 236 x 655mm* (W x D x H)

40kg
380V/400V rated voltage
IP&5 (Outdoor) / IP21 (Indoor)

“only for Australia and Mew Zealand

(2) High Voltage Cable Box

An integrated cable box with PV and
battery isolator, AC circuit breaker

BMS & EMS integrated

Multilevel protection for over—
temperature, over-voltage and owver—
current

(3) Battery Module: M4586-S

1C, 90%DoD, 51.2V
42kg

610 x 236 x 303 mm
(W x D x H)

1.5 ~ 23 kWh

System operation monitoring,
includes power, energy and other
parameters

Intelligent energy management
algorithm supported

(D sMILE-TI0-ESS

@ High Voltage
Cable Box

@( satieres )




CASE STUDY AUSTRALIA RESIDENTIAL

Address Jamestown, SA, Ausiralia
Project SMILE5 5kW / 11.5kWh
Commission date 06/05/2019

ergylkWh)
b
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@ PV Generation @ FEED-IN ® Loads ® Grid Consumption @ ECharge ® EDischarge

CASE STUDY UK RESIDENTIAL

Address England
Project SMILE-B3 3 kW /2.9 kWh

Application PV-self consumption

CASE STUDY BELGIUM RESIDENTIAL

Address Belgium
Project SMILET10 10 KW / 23.2 KWh

Application PV self consumption + UPS




HOW TO SAVE MONEY
1.Self-Consumption Optimization

Wihaad sasig) Cutags inilem L

Store the surphus PV gensratian in the Batlery and smartly discharge the snergy 1o maich your
slactricity usage. Youw can cut electacity bill try minimizing the soergy tuniumption fram the grid

2. Load Shifting

adl

welncity dureg aff-peak tims and
- e Shess 0 segy Swreyps syessss Ahaft eneegy o be wed af poat time. You can

Lave muney by avoiding stectncity peak rate

Aeuid the sporade of substatcoe and poser
lne to wpply the peekd of varlable load
where eneigy itotege provides 4 faat

SMILE-EVCTT

twsponee o emesvion-free wolution.

Tows ot ®n oy

Ditmmerion (M x W x D): 225« 10T « 7T mm
Wwight: 324y
Cpeiating Temgeratium: -30 -« 30° C

Pelated Humidty: 15« %0% ™he tumbnatcen of several Hesitie

producton and consumpbion anits 3. VPP Revenue
caontrotied by & cendral intelbgen! system, |4

Cpurating Alltlude: < 2000 m

AL Rated Vollage: 400V, JFsNeFT N the com bHetund & Vo8 which can slabilce
\ Law instalation
satad kbt sh A the gtid try balancing eneigy 1upply and

Max. Currert: 18 A

th Lght e derabile demand "
Treguency: 30/00 riz " e I _— B 5
W ey card idenmtfatile : : . 5 —
AC Dutpul Yoltege: 400V Optimite lrading stralegies 1o masiméze . ' . \ s
e Vertical & wall-mounted mturne, VOP can utillse the aggregated ‘= "~
|

[V A~ thaigng Labls punet to redct to changes of the slectricity

Rated Fawer: 11000 W | price an the sxchanges, quickly adapting o

the exoting supply of pamer in the gnd, and
thus essculs Hades

ZSTORA
Enefgy Solut.w. ..




N7NY 707 Nnny7? nnva

INAX TTIY

050-6234576

)~ ESTORAGE )
Enefgy Solutions
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